Center for e-Design Newsletter (February 2015) by Center for e-Design
Center for e-Design Newsletter Center for e-Design
2-2015
Center for e-Design Newsletter (February 2015)
Center for e-Design
Follow this and additional works at: http://lib.dr.iastate.edu/edesign_newsletters
Part of the Computer-Aided Engineering and Design Commons, and the Industrial Engineering
Commons
This Book is brought to you for free and open access by the Center for e-Design at Iowa State University Digital Repository. It has been accepted for
inclusion in Center for e-Design Newsletter by an authorized administrator of Iowa State University Digital Repository. For more information, please
contact digirep@iastate.edu.
Recommended Citation
Center for e-Design, "Center for e-Design Newsletter (February 2015)" (2015). Center for e-Design Newsletter. 2.
http://lib.dr.iastate.edu/edesign_newsletters/2
February
Newsletter
Center
 for
Save the date!
Spring 2015 
IAB Meeting: 
April 7-9th
Hosted by:
Oregon State 
University
Contact: 
edesign@iastate.edu
515.294.9095
fax: 515.294.2173
2015
Welcoming 
remarks
Current Project
Highlights
Company Feature
Success Stories
and Spotlights
Upcoming Events
Features in Next
Issue
In this issue: Welcome:
Donald Deptowicz
Director of Technical Excellence 
PCC Airfoils, LLC
Janis Terpenny Ph.D
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Happy New Year to all and welcome to the February Center 
for e-Design newsletter. Since our last newsletter there has 
been a change in the format. The monthly newsletter will now 
feature a research site and an industry member. We are 
excited to keep sharing on-going Center for e-Design success 
stories and spotlight news as well. Iowa State University is the 
research site highlighted in this issue. Currently, there are six 
research projects at Iowa State that are funded through the 
Center for e-Design. These projects include supply chain 
analysis, rapid manufacturing, 3D interface devices, 
obsolescence, and virtual reality. Caterpillar is the 
industry member featured. In other news, Dr. Greg Jensen 
from Brigham Young University describes his time spent in 
industry working at Pratt & Whitney. Additionally, the Center 
for e-Design is continuing to grow in our engagement with the 
Digital Manufacturing and Design Innovation Institute 
(DMDII). Several proposals are in progress. The University of 
Illinois at Urbana Champaign site hosted a planning meeting 
February 2-4 to formally join the Center. The dates for our next 
IAB meeting are April 7-9, 2015. Oregon State 
University will host. Look for further details in the coming 
newsletters. 
We look forward to continued collaboration and involvement in 
2015. Please enjoy this newsletter and share your news with 
us for upcoming editions!
Current Project Highlights
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Stephen B. Gilbert, Ph.D. 
Assistant Professor of 
Industrial and Manufacturing 
Systems Engineering
Associate Director, Virtual 
Reality Applications Center
Associate Director, Human 
Computer Interaction Graduate 
Program
Center for e-Design project: 
Virtual Reality Education Pathfinders (VREP) is a 
middle and high school program allowing 
students to participate in self-guided, 
project-based learning. Rather than listening to 
class lecture and reading textbooks, students 
define and work on 3d modeling and animation 
projects they are interested in. We found 
students involved in VREP to have statistically 
better performance in problem solving and
technology questions. These are some of the 
skills which STEM employers seek in employees, 
leading to our recommendation that companies 
continue to support VREP and similar high school 
programs. Impact: Students are equipped with 
problem solving skills STEM employers seek for.
Research Interests: 
1. Reducing the cognitive load through artificial
    intelligent learning systems 
2. Augmented reality and emergent technologies 
3. Personal training for the army and 
    manufacturing training
4. Educational technologies
“We can improve operative performance,
 decrease errors, and learn faster” 
Matthew Frank, Ph.D. 
Associate Professor of 
Industrial and Manufacturing 
Systems Engineering
Research Interests: 
1. New methods for rapid prototyping and rapid    
    manufacturing
2. Reducing pre-process engineering time and 
    skills
3. Wind energy manufacturing
4.Rapid machining of bone fragments for 
    orthopedic trauma research
5. Machining of metallic foams for rapid 
    manufacturing
Center for e-Design project: 
Reverse Engineering and Rapid Manufacturing of 
Legacy Casting Designs focuses on an accurate 
and cost effective method for maintaining 
legacy systems that contain complex 
manufacturing components. This work integrates 
advanced reverse engineering through laser 
scanning with a new hybrid method for additive/
subtractive manufacturing of wood pattern 
tooling for sand casting. It enables an existing 
pair of technologies to be integrated into a 
process chain that will take a part from artifact to 
replacement with little or no supporting design 
documentation. Impact: Delivers a method for the 
cost effective replacement of legacy components 
when little is known about the part design or print 
is not available.
2
Current Project Highlights
http://www.centerforedesign.org
Guiping Hu, Ph.D.  
Assistant Professor of 
Industrial and Manufacturing 
Systems Engineering
Center for e-Design project: 
Supply Chain Lot Sizing Decision Models and 
Analysis focuses on developing a mathematical 
model and utilizing efficient solution techniques 
to determine the optimal ordering cycles and 
quantities so that the total system cost 
associated with the purchase, delivery and 
storage of the product is minimized. Since the 
demands and lead-times are uncertain 
parameters, we want to have a robust solution 
to ensure that the solution is close to the optimal 
solution when the input data is changed. To have 
a robust solution of the problem, the amount and 
time of orders under the worst case of uncertain 
parameters is defined. A tri-level model based on 
robust optimization is developed to address the 
uncertainty over demands and lead-times.
Impact: Improve supply chain design efficiency 
by minimizing the supply chain system cost.
Research interests: 
1. Warehouse supply chain design and analysis
2. Global supply chain design and optimization
3. Decision support system for factory floor 
    optimization
4. Decision support for logistics and 
    transportation systems
Caroline Hayes, Ph.D. 
Department Chair, Mechanical 
Engineering
Lynn Gleason Professor of 
Interdisciplinary Engineering
Center for e-Design project: 
Collaborative Product Review using 3D Computer 
Interface Devices focuses on helping 
organizations make informed decisions about 
investments in technological systems for virtual 
collaboration. Virtual teamwork tends to result in 
longer project durations with slower time-to-
market, and less integrated results. This work 
investigates the feasibility of various software 
integration platforms that can integrate two 
zSpace devices, to allow for two users at two 
different locations to conduct collaborative 
product reviews. Impact: Proof-of-concept of the 
3D virtual workspace to be used as a test-bed 
platform to conduct assessments of the effec-
tiveness of various features embedded in such 
workspaces.  
Research Interests: 
1. Tools for virtual collaboration
2. Decision support in complex tasks 
3. Decision making in natural work settings
4. Globally distributed 
3
Eliot Winer, Ph.D. 
Associate Professor of 
Mechanical Engineering
Associate Director, Virtual 
Reality Applications Center
Center for e-Design project: 
Currently, most remote support and maintenance is 
accomplished over the phone, which often creates 
ambiguity between what an expert describes and 
what a client interprets. The Augmented Reality 
Customer Collaborator (ARCC) helps to bridge this 
communication gap by allowing the expert to 
visually assess the client’s situation through a live 
video feed, and send visual cues the client can 
easily follow using Augmented Reality. The expert 
can overlay animated virtual models on top of the 
physical objects, allowing the client to actually see 
the task to be performed. ARCC was developed 
primarily by a small team of undergraduate 
students over the course of one year. Within that 
time, a functional prototype was created that 
achieved low-latency video streaming, and showed 
the capability for use in the field. Impact: Helps to 
bridge the communication gap between the expert 
and the client through augmented reality.
Research interests: 
1. Internet technology for large-scale 
    collaborative design
2. Medical imaging
3. Scientific visualization
4. Virtual reality modeling for large-scale design
Current Project Highlights
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Janis Terpenny, Ph.D. 
Director, Center for e-Design
Department Chair and Joseph
Walkup Professor, Industrial 
and Manufacturing Systems 
Research Interests: 
1. Engineering design and product obsolescence
2. Knowledge representation and decision
    support systems
3. Design for manufacturing
4. Engineering design education
5. Cloud-based design and manufacturing
Center for e-Design project: 
Product Obsolescence Management develops 
an ontology to capture and represent the 
knowledge used in obsolescence management, 
which is used to develop an approach to support 
early obsolescence management decisions. The 
developed tool helps the decision maker to 
compare various obsolescence resolution 
strategies. An approach to support product 
obsolescence management from early design 
phases utilizing the application of the developed 
tool is identified, significantly impacting the 
life-time costs and efficiency regarding the 
obsolescence management. Impact:  
Automatically and systematically captures and 
represents knowledge needed to manage 
obsolescence from different database sources, 
significantly impacting the efficiency associated 
with managing obsolescence. 
Technical Lead, Digital Manufacturing and 
Design Innovation Institute
Associate Director, Human Computer Interaction 
Graduate Program
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Company Feature
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For 90 years, Caterpillar Inc. has been making
sustainable progress possible and driving positive 
change on every continent. Customers turn to 
Caterpillar to help them develop infrastructure, 
energy and natural resource assets. With 2014 
sales and revenues of $55.184 billion, Caterpillar 
is the world’s leading manufacturer of 
construction and mining equipment, diesel and 
natural gas engines, industrial gas turbines and 
diesel-electric locomotives. The company    
principally operates through its three product segments - Construction Industries, Resource Indus-
tries and Energy & Transportation - and also provides financing and related services through its 
Financial Products segment. 
Research and development (R&D) at Caterpillar is the means by which the company identifies, 
creates and perfects the products and solutions that help our customers be successful. Our R&D 
efforts are powered by our engineering and technical community of more than 11,000 experts 
around the world. 
Product development starts by understanding what customers need 
to be successful. We use that understanding to scope the research and 
development of component technologies that, when integrated into engine, 
machine and other product  systems, will make the final product perform to 
customer requirements. That same understanding is used to plan the 
assembly and manufacture of the final product to ensure that it will meet 
customer expectations for durability and reliability. 
An enterprise product and technology strategy guides Caterpillar’s R&D 
efforts. The goal of the strategy is to deliver the products and solutions that 
customers need, when they need them. The strategy defines where we will 
invest technical talent and R&D funds to develop new technologies and 
tailor products for a wide array of customer applications.                            
The strategy is focused on four themes, each with bold goals that serve as targets against which 
development progress can be measured. The four themes are Energy & Transportation, Machine & 
Machine Systems, Automation & Enterprise Solutions and Factory Technology Solutions. Research 
activities currently underway within these areas include efforts to reduce customer owning and 
operating costs, improve productivity, enhance safety and reduce greenhouse gas emissions.
For more information, visit caterpillar.com. To connect with Caterpillar on social media, visit 
caterpillar.com/social-media. 
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  (Reprinted Courtesy of Caterpillar Inc.)
  (Reprinted Courtesy of Caterpillar Inc.)
Wayne State University developed RME design 
evaluation system for VA hospitals.
This innovative design evaluation system allows 
quantification of risks, while the system 
aggregates appraisals of RME design and their 
process impacts. By deploying this system, 
identifying various hidden costs and managing 
costs helps VA hospitals to develop specific 
strategies on the contract than just policy-based 
strategies.
Two new SMEs have joined the UMass Amherst 
site with funding from NSF-SBIR Phase II 
program.
1. Artaic Innovative Custom Mosaic  
 
2. FTL Labs “Playsurface”
http://www.centerforedesign.org
Success Stories & Spotlights
e-Design’s Growing Engagement in DMDII
• Janis Terpenny named technical lead for 
the Institute of the Advanced Manufacturing 
Enterprise (AME) area.
• e-Design directors, Jensen, Kim, and 
      Terpenny participate in NIST MBE Summit
• Terpenny organizing an industry/university 
panel for DMDII at upcoming ASME IDETC 
  Conference in Boston, MA, August 2-5 
2015. 
• Proposals to DMDII are in progress
Interested in collaborating? Let us know! 
Brigham Young University Professor in Industry 
   Dr. Jensen Co-director of
   the Brigham Young 
   University site of the Center  
   for e-Design spent this past 
   summer (May 2014 –
   August 2014) on sabbatical 
   working at Pratt & Whitney. 
While there, he worked as an Engineering Fellow 
for Model Based Design and was instrumental in 
working with Design Chiefs to survey the current 
modeling methods and techniques used to create 
digital part and assembly models. He is using the 
results of this survey to determine and develop 
parametric modeling courses and training 
materials to drive toward greater reuse and 
statistical design methods.  Another project he 
worked on was helping to develop standard work 
procedures  for various manufacturing methods. 
He also worked closely with a team of engineers 
to investigate the usefulness of university 
research in multi-user CAx within the engineering 
workflow at Pratt & Whitney. Dr. Jensen is now 
back at BYU continuing his teaching, research 
and leadership of the BYU site of the Center for 
e-Design.
UMass Amherst participated in the I-Corps 
program. 
Post-doctoral fellow, Dr. Tony McCaffrey 
subsequently started his own company and 
received SBIR Phase I funding.
UMass Amherst has secured $3 million in 
facilities investment. 
The University of Massachusetts Amherst has 
granted the site $3 million for 3D printing and 
digital manufacturing to support the site’s 
research in life sciences.
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Featured in the next issue:
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